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Energy and Crisis 



W, 



ailing in line lU gas siaiioys during ih<* winicr of 1973-74 as a re- 
suli of an oil rmhat^go was a new cxpcrienccfor mosi Aniorioins. On 
ihv nighl of 1 1 November 1.975 New York C.iiy and ihe Noriheasl were 
in darkness because of an elecft^ic al blarkoui. In several summers of die 
I97bs consumers were fiiced wiih a series of brownouts. In ihe winter of 
1977 nainral4;as»and oil supplies were insuffic ient to meet the demand. 
In 1979 political waves in Iran and the Middle Kasi brought odd/even 
gas selling days to the* states on both roasts of the II..S. 

Americ ans learned the terms oil'^isis, energy crisis, and peak loud 
undo^ duress. Knergy was at the forefront on the-national consc ious- 
wss* Renewable and nonrrneufable, fission, fusion and similar terms 
became common parlance in legislative halls, in luhc brooms, ancj in 
the home. Our national v(K:td)ulary was enriched while our pcM^et- 
books and enfrgy reserves were \jepletfd. (lonserv.ati^on took on per- 
sonal meaning. 

rhc locid press carried articles on the latest scheme to turn 
, Ihoreau's Maine w(3ods into alcohol or the Arizona desert into a 
• mammoth ?iolar furnac e. I hv national media flooded us with data on 
oil imports, balance of payments, nuc lear plant construjtion, and thej 
latc»jlt Word on windmills as an ene(|gy source. Doomsday forecasts 
* alternated with energy/ conservation advice in the nation's press. 

Americfifis received a contemporary history^ lesson. Abundant 
energy had revolutionized the ways that we lived with, thought about, 
valued, and interift ted with one ano^her. Life-styles, industrial and 
agriculiural production patterns, and human patterns of intercourse 



Jill hnd been shnpal by thr abim- 
(laiur of cheap ciuMgy. r.ovciiir 
nicnt rcgiilunoo of oil pri((^H fos- 
tered the bcljef tlvn this (heap 
energy would (oiuiiiue to be avail- 
abh' indefinitely. Our historical as- 
sumptions about national progress 
and personal ^>ros])erity were sol- 
idly based on the mass utili/aiion of 
inexpensive energy. From water, 
wind. Wood, ;uhI rnule, we leajjed 
to (oal. (M, and natural gas— with 
. niu lear |jj^)wei inore ihan a hope on 
the hori/on. Before* the "erisis" 
struck in the inid-H)70s. our |)er- 
sonakrnd national energy a|)|)etite 
had berome insatiable. Figures I and 2 summarize the growth in energy 
ronsuniption. Figure 2 is particularly disturbing, bee ause it shows how 
our (onsumpti^)!! of energy continued to grow, in some years ex- 
ponc*ntially. 

During the winter of 1973. when the energy cjisis affec ted the per- 
sonal life-styles of mcist Americ ans, the response of many was to searc h 
for a villain. The oil producers served as convenient scapegoats for 
some; enviromtienialists who blorked the develoj^ment of nc^wencTgy 
' sources c aught the Ire of others. Today, with sc)aMnj4,ele( trie bills and- 
rtic rc»asing ga1it)line'eosts, most Amc^ric ans are less c onvinced there is 
only one villain. 

The media offered Americans a plethora of •^xplartntions for the 
c^rtogy crisis, (commentators with an oriernation toward economics 
sawTHc fnndamental cause in iKe^marketplac e. where true energy 
costs WciV not translatc^d into consumer prices. They argued that sue H 
factors as the scare ity of usable cMic^rgy. damage to the ecology, neti 
energy,\tc)ncrpts, and inc entives* fc*r new energy develoj^ment and for 
conservation *meaj;ures were not consistently reflected in pricing 
mechanisms. Commentators from the politic al right blamed too much 
governmental interference and regulation. Those from the left pointed 
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Fig. t. 'Historical II. S. energy 
coiisiimption patterVis 

Sonne: T S. Knergy Rc^seiirch and 
Developmt^n' Administration. Cre- 
atintr tMcrtry (.hours for the h'ninre, 
VViishingion. DC. 197.5. p. 2. 



60 



I 




- Produeiion ^ 
I Coniumptton 



1960 
Yikr 



1965 1970 1973 



er|c 



to finanri|rs and industrialisls, " I "1 I I ~T 
nfiaking them appear as callous . ,0 
robber barons, symbols of greed 
^ and indifference from an earlier era. 
Suggested solutions to the en- 
ergy crisis reflect thediversity of po- 
litical and economic interests and 
ideals c^mong the American people. 
They range from removing govern- 
ment from ihe marketplace lo di- 
recting gov em mem to break up the 
vertical integration of energy com- 
panies; from government owner- 
ship of ihe sources and production 
of energy to increasing government 
intentives-^for research, explora- 
tion, and capital formation. 

Today more Americans realize 
that the energy crisi?* is real. It is 
not just one moreTn a long series of doomsday forecasts', nor is it an- 
other crisis hyped by the medivii and then forgotten as the new crises 
arrive to capture the headlines. We now realize that^ ther^ is'rio such 
thing as a/ree lunch in energy. We now realize that in using energy we 
can never break even— we always lose energy in converting it to work 
for us. . ' . 

Today Americans are less dispensed to look for a villain and more 
disp>osed to search fo^^ solutions. We are all, in our own way, the cause 
in a very complex international problc/h. There is no one solution to 
our problem. There is no one technological advance, no one political 
decision thai will turn our situation around. It will take personal 
sacrifice, consistent and morally sensitive piU)lic policies, and energy 
research;and developmctnt to achieve a solution. / 

The time for decision is now. In the past decade we have watched 
the lethargic and piecemeal response of governrrients to energy supply 
and demand problems. Ther^ ha ve been a few gestures Snd a lot of pro- 
nouncenients. Certainly, we can do better. 



Fig* 2* U*S* energy prpduction 
and consumption, 1947-1973^ 

Source: Exploring Energy Choices, 
Ford Foundation, Washinp;lon, DC. 
1974. p. 2.. 
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Qui .s( hools have Ihtii hii by (he rising costs of energy and the im- 
( rrtainiy of oil deliveries. A( ross ihe nation, s( hool personnel are < on- 
. ^duetiag energy auHits on sdiool buildings. But what are educators 
doing about energy educ ation? Yes. m<^re S( ienc e teac hers ii|e dc^voting 
additional instructional time to energy (oix epts and principles, So( iai 
studies tea( hers, as part of < ili/enship elfiut ation, are |)resenting energy 
polic y issues in their < lassrooins. Many home ec onomic s iea<,liers fiave 
turned to tf]e energy implications of consumerism and fiome manage- 
ment. Yet. there has been nr; dear rail among educators for instruc tion 
about energy in rhe general edm ation of today's students. Can we build 
an 'ii\)\noprvA{cedu( atiottal response to today's eiwrgy < risisand to our 
students* energy future? 




\ 




- ■ ' . ■ ■■ ■■. • 

^ Why Study About Energy? 

All thai can prrdu i unth' rertatnty is that the central issue of the 
' twenty ltnt century, as it is this one, unll he ihestru^t^le to a.ssert.truly 
human values and to achieve then ascendency m a nuiss, technoh^tcal 
society. 

. —John CiocKllad 

The (^rcck root of the word ( rish means "derijuon.** J he aiK k-iU 
Chinrse wrote the word crisis with two .rhara( lers: one meant "dan- 
ger." and the othor meant "opportunity." I he problems and issues in- 
herent 'in the energy rrisis reflect those ancienf mecjnings— danger, 
derision, opportunity. There is a danger that reciuires thoughtful^ 
de( isions among competing choices. But the crisis offers us. as indivi- 
duals and as a people, the opportunity to work together toward a solu- 
tion. ^ . . • . , 

Two niotionai administjations l(ave sought to develop an energy 
- "agenthi for the U.S. Both administrations have forecast the implica- 
'tions of the energy crisis ami have noted the critical importance of 
learning about energy and of learning to conserve energy. During the 
Nixon-^Ford administration, the Federal Energy Administration (FKA) 

* worked with groups in all sectors of the economy and at all levels of 
government on energy allocation plans and energy conservation^ pro- 
grams. By 1975 the Energy Research and Development Adminis- 

* tration (ERDA) proposed a national energy plan to meet the growing 
shortfall between domestic energy demand and domestic energy pro- 
duction. The goals set in the ERDA plan involved preserving national 
security, niaintaining. environmental quality, cooperating on energy 



|)<)ii< irs with [\\v world < oiriimiiiily. iiii(li)ir|)iif iiij^ for v( oiioiiih linii- 
siiioiis due io (lianj^inj^ <*"t*JMV itMlnit's. Ai ilic siiiric nine, rhc I RDA 
\ plan was working toUilfill iUv lifc-siylc aspirahoiis ()f Airicriunis— cs- 
|)f(iiilly iUv less affliiciii. Willi ilicsc j^oals in niincU ilic KROA plan 
pla<rd^i)\lii^li prioriiy upon fi|( lors (xf (^ncri^y snpidy. Money was lo Ik* 
spent enliaiK ing the icc overy of oil and gas. (ioal was lo he used more as 
a ptintary fuel, and iiik leai energy (in( hiding hreedei fission reac toi^) 
was If) he greatly expanded. U\ addiiioii, the KRPA [)laii < ailed (oi in- 
creased lundiiig of reseaK li oil in nova live energy IC( Ivrfologies. 

A second prioriiy was irdiK ii^g demand for energy, iliat iS.^'iieigy 
conservation. As a tec linic al >iralegy. FRHA approached energy <oii- 
sfivatioii hy .stressing innovative tec hnology t^) incjcase the effic ienc y 
of energy use. Research and (levelopirienl efforts would yield new v 
processes jliat hiisiiiess and industry would apply with tlieii own c api- 
tal. However, for rlie most part, federal energy conservation polic y was 
hased upon vc)limtary leduc tioii in the per c apita eiicMgy demand in the 
( '.S, rite KRDA plan had lilile to say ahout how sue li voliiniaiyjeduc - 
tioiis were to occur, hur it was c leai that rhe energy prohleiiinvas in 
large ineasiiie clue to this per c apita inc rease in encTgy c^eiliainl. KRDA 
iitstiti^tted some training programs for tea( hers, using summer work- 
shops and ( oiderenc es.. riie FKA funded several small c uiric uluin de- 
velopinenl efforts ^directed toward school children and their leac hers. 

In 1977 tlieCiarrrr Adniiiiistiation arnic)unc;j*cl its energy phiii, (ail- 
ing the energy c risis "the mc>ral e(iuivaleul of war." Over the long term, 
the plan sought renewable and "inexhausiillie** sonic es of energy to 
sustain ec oiiomic gVowlli and a high (piality of life for all Aiiieric aiis. 
The shorter term goals feu used on reducing oil imports to lessen the 
vulnerability of the nation. I lie immediate goals related (HietllyMo 
Conservation: reduc e the annual growth in energy demand lo below 2%; 
^^educ c* gasoline (onsumptioii hy 10%; use scllar (Mieigy in more than 2.5* 
niillioii homes; iyid bring 90% of Amefic an homes and all new build- 
ings up to miniinum energy effic ieiic y siandards. I his eiiiphiisis upon 
(^)nservalioii was a (oiitinHatioii of the Nixon-Ford emphasis. It was 
< lear to those in energy polit y-making positions that the only short- 
, term strategy 'to solve the national energy dilemma was conservation, 
ami its (orollaiy, impfoved energy ofTictpticy^ 
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. While hciullincs ;ukI j)i,ibli( dis( nssions of (he niilionifl energy . 
plans most often fcx^used 'upon (eehnology inKUaj^iiUon. a knovvl- 
cdgeable citizenry ready and willmf*.to eon^ rveias (he eo^ierstoneof 
^^)ur energy ronservationjmlic y. Ptysident'OarW addressed (he mallei' 
of will, discipliiie. and ui^derstanding. using Mrong moral terms: 

; V * The uUinKUe (jursiion is whcdier diVsixiety i^^willinK lorxetrKe die 
internal disc ipline lo scire Unul pursjie a (f)li('rent set nl pf)li( ies well In 
;idviMi(,e i)f a ihreatened disaster. Wesieui denu)! rac ies ha^^dVuionstrated 
su'th distiplii\e in tlie past in rearling in inij^nedirtK'. palpable threats to 
; ' sMtvival, asjn time of war. But they have had less sinVess in harnessing 
tlieir human and luaieriTd resources to de;^nh less visible and iin- 
inr<4iate direnii to their political and ecDUOmic systems. When dangeis 
^ ' ap|K\u in( reirffR'tally and the day of in koning seems far in the fuluy., 
.tlenHMratic politiiarT(Mders have been reKiriam loaake dec isive and . 

' ' ^ jKrhaps unpopular action. But sue h action will be recpiired to miei the 
energy crisis. If the nation (oniiijut^s in drift, it will do so in an ilu reas- 

* ingly perilous sea. Z^^*' ^ !k 

. ; ^ * : Exnutwe Olfur of the Ih^tdcni. 1977 

' ' Bui thedrift^ontiiUK's. Kle( tri( ity eonsnmjMion gcws u|mu h.yeai. 
' ^ 'i;iie demand h)r gasoline eouminues^ despite risirigj||riees and lines at 
the pumps. The a,mc)unt t)f energy ;j^d '\\^ f()o(^ |)rt)du( lion in ihe^* 
United Slates iiu reav'seat h year. Byildiilg desi^i has not been altered 
appm iably by jlrires for eiu rgy or the |)rospe( t of harsh eiu rgy futures. 
'Publie surveys'sfu)W liuuted kiu)wledge about enVr^y auu)n^^ the ( ili^ - 
V ' , /en/y. Surveys in (Hirly. 1971) showed that less than 50% of the adult |)op- 
nl/li(m kpew4*lKU tlie U.S. im[)orts oil; the rest^ouf^ht rfiat douu'stic*^ 
prodiu tioii did and willsaiisfy our demand. '1/(h)S(' iniu* adnlt^aie no 
. rfiore knowledgeable alxHil the ( o'nnec tedness of energy fa^Js: linkirTg 
^ eleetrieity for a light bulb with oil and natural gaV, linking Mexiran ^ 
' strawberries atui California lettuce u\ith the aviplabiliiy of diesel fu^l; 
or linking'dti|)|)ing hot water f^Inccts with ele( tri( oi gas bills. I his 
hu k of knowledge is ( om|)oun(led by a hu k of (onfidenc e in govern- 
' meiu polic y and a sus|)i( ion of tin* so-called "s|>eeial iiUeresls" in the 
energy jvroduetion and disuibution systems. ' . 

* Energy Conservation and Education 

Knergy consem^lion is Uie (juiekest way to bring about rapid rv- 
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duciion in ^ur use of energy. Of course, energy conservaiion via more 
efficient use of energy j!^a (ongAerm goal involving innov^iiVif design 
•and 'capital investment. But increasihg energy av^areness, inct^easing 
(he knowledge base of energy consurpers. and increasing the incentives 
foi»\faving energy are mean^ that can be applied today. 

But what are the incentives for^ motivating pedple ao conserve 
energy ^ a free society? There are three routes to bringinj^ about such 
conservation. First, the government (ai various levels) has consider- 
able coer( ive po'wOr. Using legislation and administrative rules, the 
government can manipulate the self-interest of energy consumers 
through windfall profits taxes,. sirict building^codes, insulatior^ tax 
credits, and odd/even days at the^as pumps, for example. 

Second, social nOlms can be used to reward and punish. In the 
past,'S(x ial norms linked prestige with large gas guz/lers. By imposing 
new norms^ wecan Iparn to value energy-conservirj);'^ vehicles and look' 
ask^tnce at tbose wh6 p^^rsist in using oversized cars driven at out- 
"-rageous speeo^ Norms define social expectations and impose social 
^sanctions. ^Soci\l^j[JitAudes about energy consumption and new (on- 
f eptions of tl^ "gockl lif(?" can mojd 6ur behavior: living cl()se to work 
apd walking, riding mavss transporuuidn, ( reating uicyrte paths, and 
adjusting xhe t^oufse of urban development (e.g., zoning) with energy, 
rcjiliiies in mind. .Both of tjiese' routes obviously involve influencing 
the personal dA isions of others by "external" force. Wjj^lejaws, rules, 
an'd social rtorms are iiWructive as well'as coercive, a free society must 
be wary about the extent to which it relies on coercion. 

A thii4l route to em ourage energy conservation is voluntarism, in- 
volving personal decisions based on knowletlgeof the enefgy c risis and 
on a (ommitment.to regulate one's behavior in behalf of both self- 
interest and thertrnijnunity. Discussions of energy tonservation polic y 
based upon voluntarism havc^^een few— reflec ting, perhaps..a dimin- 
ished confidence in the people*s \/illingness to rally around a vital ij- 
sue otu of a sense of responsibility to thecornmttnity, Yet» voluntarism 
and rational personal decision making are driving forces in a free 
society and they must not be')OYcrlook(*d. 

Of course, there is a bottom line to be reckoned with when human 
attehiptsat energy conservatufn fail. As the fossil fuels are diminished, 

( ■• 13 ' . ' 




' inMividiial i\in\ societal (l( < isiiMis will I)]' ovcmilnl hy the iiirvoc iihlc 
Miitntal laws ol oiii ccosysKMiis. Whrn 5ti|)|)li(*s ol oil and natural k^^s 
inn oni. the ricinriu ol lnnn;yi ( h()i((* is irniovcd. So( i(ii(*s and nidivi- 
duals (an.only respond by srclTing oiluM alinnalivcs. Conservation of 
(ossil iJcIs is no longn an issnc. Likewise, as one depletes the loirsl 
near iWe villagr and lias lo wafk laiilier and laMliV eaili day foi Iwy 
wocKMlie pdf e of wood goes njr 1 o burn dnn^ for wariiuli or for < ooK- 
inf^lood ijjn^(liKi(e>^u a haish one, No liee society ajid no rational 
p(>Vs()n wixTies lo be ref^nlaled by Midi barsh (boices imposed by ibe 
liiial linnls ol ibe ecosvsiein. in fad. this (urtaibnent ol (bone ni 
niailris ol |*ubli( policv and personal dec i^ioi^^makini; (onid be tbe 
death kiiell ol a hee society. 

Both tbe Nixoa-I^ofd and the Carter A(bninii^i;nioiis .b;i\r spon- 
sored legislation a|j^l excMled pofilical leadeisbip to inlbience so( ieial 
V * norms re^aiding enei^y use. Hiey have also proi)Osed edfit aiiou as a 
means of inodilying pe'isonal de(,isions legaidinf^ enei^y (onsnnip- 
iKHi. it is ( leai. bowyver. that the energy < risis issues aie nu)»'aj..pi^liti- 
(al. t<( bni(al. aiul ecouonnc . 1 be leduiical and e(onomi( lasksabead 
' aWMleinandinK. but tbe nu)iaK^ul political issues will leciifiie ireinen- 
^/l()Us educational efforts. 
•\ (;iven the reality n{ the eneigy (ruiis. it is leasonable Kxondude 
/ llial: » . .. 

I. I.ner^y < ons^-rvaiion is the most eflec tive siMMl-leiin lespunse to 
oni eitTr^y Tealilies arul an absolute necessity ovei the longer teriiK 
laieigy (onseivation re(iuires'Thiow*ledK<* energy is and tbe 
• personal (omniiiment to ad on those fads in (fidei to save energy — 
both ol whiM) ( an be implemented with a systematic energy education 
pr(jgiain. ^ , , • 

i ( :iii/ens will have to \mAu ipaie in the forin(ilal i()n of new so( ial 
!U)iins lo (Ope with future eneigy fealities. I his will leqniie bai,(l 
knowledge, new. skills, and a (otnmitment to (bange atiinides about 
/ eneigy use b)r tbe (onunon good. 

'In the past oui s()( iety has l()oked lo e(lh(ation to help deal witli 
many national ( rises. Webavesufli( ieni data now loanti( ipal(ja future 
of haisb eiiM^y shoiiages. I he goal of eneigy literac y i?^ one that edu- 
e«rtors nuist auepl and soViety will expe(t. , 
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Justifications for Energy Education 

Odcii ciicigy rdijcaliori is ddiiicd as llir U*;u liiiig of basic ( oik q)Ls 
and (a('ls alJoiu energy ph(Mi()nienj|. Also, nierii^y rdiKalioii is dcliiial 
as'proiiioliiig energy (oiiserviitiori. wherein (lie goal is iiol only learn- 
ing faeis and eoneepis biii linking appropriate at lioli as well. In both 
(ases. ilie argijiiynts for such prograirrs in (be s( fiools seem lo be based 
- npon one or more of the following juslificaiions. " 
h'.dxn ixied Citnrfiry JustifK aliofi: A basic premise of Americ an 
^ . JleitUHracy isiliai cili/ens wiJITlRtrqijaie skills aiid knowledge |)arhc i* 
. pale in making llieclec isioiis dial alfec I ifiem. .^oi!|4lic)liUc) energy |)rob- 
lems recjuirea knowledge of. and panic ipal ion in. lbe|)oliuc al |)rc)c c ss. 
riadilioiially, edncalion lias served lo ehiiip cili/eiis wiib ilic* kiiowl- 
• edge and skills needed {u make sue li deeisioiis and lo lAke^tU lion. 
ixouomic Justification: Kiiergy ednc aiion is.iiredecl so dial c iii/ens 
may* make ralional choices in their persciiiariivcvs about jiublic policy 
a*<^sl1t»tts. . * r-'^ ^ \ 

'^^^ "Doniif (U)()d" Justification: Kiiergy education offers the c'ppor- 
luniiy to c ieate a more just and fimnaiie soc iety. It can |)ic)vicle tlieie- 
ediuarive imuess that will le;ul to a more environmentally soiiiicl life- 
Vstyle and a more ecpiitable distribution of goods and services in the 
' national and wc>tlcl c;omniuiiity. 

ProhlcW'Soh'itiif Justification: Solving widesprc»acl energy and en- 
vironmental problcMiis ran be undertaken by a well-ecluc/itecl c Jhi/enry. 
Sinc e energy is sodirec tly relatc^cl to the conditions tfiat sustain lifeand 
gi\V it meaning. ecliKii]i<imTTt proj^iams arc* iieecU^d to provide the tec h- 
nic]iirs for solving the energy crisis. 

'*lakr ('are of Self" Justification: Kneigy ecliicaiioiKcari tc»ac K 
pc;ople how to conserve eiic»igy.aiicl lo make clc»c isioiis totoptimi/c* their 
peisoiTnl resc)urcc»s and well Iwiiig. Suc h leaining will build personal 
o iVs|K)iisibilily,aiicl will hc»lp lo protctc I personal effects. 

Educated Person justification: Soc iety is beset will) lc»c hiiologic al ^ 
problems about l^so^^rce use that rccj^iiiie cVliicatecl and iiic|uihng 
^ Uiiiicls. Kiiergy education should be par't of general ecluc atiou now and. 
in the iwenty-fitsl c eiit^uy. A sound kiiowfVdgeof energy c^jiic epts and 
issues should be expec ted of all cclncatcci people. >. 
^ Career Education Justification: Many of feVlay's shidciits will find 
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(arms in enn^y indusnios (e.g., sohu iiisiallaiioii, nicigy iuidits, and 
nirii5y-cfli( inW(()iismi( lion) or in iiuli;<sli irs lhal dcpnul on (Tiic ial 
nin«y da isi()iis* Schools have a lolc ii| |)ic|)aiinR suutfius for ihesc 
and olht'i (infers. ; , ^ I 

Stenutrdship ^JuStiftcation: Kiicrgy (•(rvraiion. likj/'iivironint^mal . 
cdiualion. offers aii opponunily for pcrsoilrto' irarn a "(onnnon 
good" clhic. vfhnv iUc wHI-bcing of all people (iiK hiding ihose yel 
unhoin) isiakcn seriously in irsonrre useand in ihealloc alion of goo<ls 
aiid stM vurs. If r\XMyihing is (onneded lo everything elseMve need lo 
learn (hose reiaiioiishi[)s and K) use iheni. The wellaie of all and le- 
sponsihUily lo ihe posterity of our nation are cMitial themes in this 
argiuiUMii. 

Apocalypiu Justification: We must leain the wuse use of eneigy 
resoun es sinc e there is su( h a limited supply of notiieuewi^hle energy 
resources. National survival and the Ivell-heing of the world < oinuiu-, 
hfly depend upon elTeelive and e(iuital)le'use Of eneigy lo ward off 
lesouK e depletion on the one hand aijd environmental disaster on the 
olhei. We need peo|)le who c an stand at Armageddou and do battle foi 
oui sni vival. * 

VVhelhei oi not one (oiu uis with all of the jusulic ations offered 
heixvfoi energy education |)rogianis in the schools, learning about 
eneigy is essential foi the soc ial c^dncation of all.Miildren wlic)se lives 
will extend well iiuo the tweiuy-first c entuiy. In responding to dwin- 
dling e nergy sujiplies. our ie( hnologic al adyanc es may be speMac ular. 
Legfslfition may force us into immediate ((^nseivatioi?,effoits. Pru ing 
mVc haiiisms ma> cause lifV-style c hanges. But in the Icjng run: it is the 
knowledge, abililk's. andj>t<sc^)nal ( ommitments of the people in a free 
^scK iefv that will i)ermU sm ( essfiil responses to the energy c rfsis. 
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. Goals for ^nprgy Ecfucation 

Energy education is a riffiional and /personal priority. Approfinate' 
instructional activities can havea'direci and immediate impact upon 
energy conservation and patterns of energy consumption. Those re- 
sponsible K)r planning instruction will need to atleiT^J,^yM«H?Kically to 
the goals of energy education for specific^ studet^laudiences. \ 
\ Vocational'iechnical educators are Lfaining^tudents for tfie ^rov^- 
ing ioh market in energy canservatioyi tec hnical jobs and for erjergy 
ionservation technology^as -(pplied tA traditional occupational f/elds. 
Goals in such programs iiUludev: \ 

1. Learning h6v^ to perform energy iK^dits of existing holdings 
Learning hov^ to install ^olar deviccs\md_c^t::cff<^ive insula- 



tior 

i. Ixai^ning h(jv^ to increase energy efficiency in equipment (e.g., 
tuning automobiles, adjusting'air conditioners, adjusting thermo- 
stats) 

4. learning how to manage utility consumption in facility opera- 
tions (e.g., school cafeterias, hotels, factories, etc.) * - 

f). Learning hem to position and landsc ape buildings for effective 
usp of environmental conditions and solar energy installations 

Adult basu^ducators are helping students clevelc)p basic survival 
skills in an nrban-indu§trial society. Energy c()m|)etencies are a new 
addition to the list of basic skills traditionally taught. These competen- 
cies stress practical techniques with immediate application:^ 

I. Reading and adjusting a thermostat for heating ^nd ccjoling ^ 
. 2. Sele<:ting appropJ^iate lighling fixture.^ ^nd lighting intensity 

.17 -is. 




8. Changing air fillers . . 

4. Monitoring energy consumption and ulility bills 

5. Learning hoi|fsch61d management techniques to save energy 
dollars 

6. Changing washers on leaky hot water faucets , * 

7. Caulking or jCveatherstripping household windows and doors" 

8. Selerting^utbmobiles and appropriate driving speeds^ 
^ '9. Insiilatij^Jijpi water lines and tanks 

The general goal is to help persons. make and rarry out energy and 
financial derisions based upon enlightened s^lf-interest. That is, they 
sKould know when and how to conserve energy in order to achieve their 
person'al life goals and at the same time cpntribute to energy conserva- 
tion in their communities. 

For the general education of children, youth, and adults, the goals 
of energy instruction are better staled in language that describes the 
broad range of competencies necessary for persons to fund ion <fs < it' 
/ens and as rational consumers. The following list of such goals has 
been adapted from Fowlor (1976): 

L The student-c itizen will understand the science and technology 
of energy and its pervasive role in the universe, in living systems, and in 
human systems (e.g., national, global, political, economicvanct social 
systems^. 

. *2. The s(udent^( itiz<?» wilj^be able tomake informe^d andTcjU^ahle 
Judgments on energy options as tbey arise, being able and willing to 
participate in the political decision-making procesus: 

3. The student-citi/en will be able to make personal life-style com- 
»mitments that are consistent witji energy realities and are morally 
responsible. 

4. The student-citi/en wilj be aware of and |)repar(^d to |)atti( ij^ate 
in opportunities for setting energy policy and encourage energy con- 
servati()n at the personal,' 16( al, .state, and national levels. , 

Thv general educdticm of stndent-c iti/ens should inc lude a multi- 
disciplinary krK)w|||»dge base. They need to know what energy is, the 
kinds and sources of energV. '^t^<l ^he n(Huenewa51e character of fossil 
fuel resourc es for urban-industrial so( ietie.<i. Concepts fr(>m the natural 
i\ud physical sciences and from the.sociaUciences mus^be mastered to 
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(omprehnid ihr Vomplcx role of (Mirrgy^n niu'nhil luul socinl sysirnis. 
U is noi iidrqnau* lo uiuIcishiihI siinply one farct. sik h as ihr cncr.^y 
flow;^ of^he biosphere, wi\h()urio()king at energy flows in oi^e s own 
(omi'muniiy and iis (<()nomi( sysiem. For example, lo nudersiand 
ele( fiiiruy pricing re(|uires knowledge of ronccpls related lo ihe (on- 
vu^rsioii of energy and energy loss; (onc epis related lo ihe.prodnj lion 
of eleriritiiy >vilh various ie( hnologies (in( liiding nn( lear and solar); 
economic (oiuepis^of ( apiial ,inveslmeni, markeiing. pric ing. an4Nr 
dislribnlion syslenis; and governmenl regulalion. In acjidilion. nnlily 
rale sirncunes involve public policy issues, sue b as environmenial 
cjualilv tradeoffs and dislhibuiion of eledriciiy lo low-income c us- 
lomers faced widi inflaiionary uiiliiy blTls. 

An ofien overlooked, bul ecpiihlly imponani, aspec t of ibe (Miergy 
knowledge base is understanding ibe interrelationships between cjaily 
behavior and Energy use. Switc bing cnyi light, adding a new home in 
ihe neighborhood, a'nci driving 10 miles to play tennis have an impact 
upon energy use. resourc e^dlocation. and capital formation. Letting ii 
hot water faucet drip will inc rc^iyie the rate at wbic h the household gas 
or elec trie metca iiuiis. While these relationships may not scrm as pro- 
found as global energy forcrasts. economic cost-benefit analysers, or the 
sc ience of solar gentrationj/f eUc trie ity, the felationsliips are fund^ 
mental to c oping wiftTTfTny life, building a base Usr vuvr^y consc«r^a- 
lion, and using energy resource's more effic iently, 

A conc eptual sc heme for the knowledge base of energy ecluc ation 
wavcU^veloped at Florida S^aU^ University. Signed as main ideas, each 
cont^)()nent leads to incpiir^ ancj leflcntive Ic^ssons approprialT at 
various grade levels. For c'xampK', third-grade c hildren may examine 
coi^flic t over humanVights. interc'sts. and obligations through a uHit 
of study exploring the choices in a famihy buclgei during a very cold 
wmicM. Older students might examine tliKsame idea through theatal- 
ysis of electric rairs in their ;rrc*a. Adults iil^beir comnnmity c*cluc ation 
.progiam could clcwelop the iclc*a through a philosophicaLincpiiiy re- 
lating issues of human rights to the uarional niergy plans and Con- 
' gressional debaters on energy policy issuers. 

The main ideas are group(*d into three -strands: I) the universe of 
energy* 2) livuig systems and energy, and 3) M)c i;il systems and energy. 



Vhv universe of energy and living systems and energy sirands oiuline 
basic srienlifir ideas about energy and energy flow models of v^birh 
peopU* are a part, fhe mk ial systems and energy sirands set fortfi funddt- • 
mental concepts in sociiil systems, including governmental, etonomic, 
^ and moral systems, the understanding of which is vital in making dyci- 
siftns affecting ihe Production, distribution, and (onsumption of 
energy resoun es. The three strands des( ribed below are extensively re- 
written from a ^scheme developed by the John Muir Institute for Kn- 
vironniental Studies (1974). 

. Strand I. The Universe of Energy 

I. Knergy is the ability to (jo w^rk. 
A,. 2. Kiiergy e^cists in many different forms, in( hiding light energy, 

ele( lri( al energy , chemical energy, i^( hani( al energy, and heat energy. 

!1 Changes in the moticm or position of matterVxx ur'only when 
energy is exerted. 

V 4, Almost all of the energy ih^ailable on earth (omes directly or in- 
dire( ily from the sim. • 

.'i. The eaflh is an o|yeii system that constantly receives solar energy 
and gives off he^t energy. 

- i}j Life (an exist on (»arth only because of the constan/and steady 
arrival of solar energy and the ecpially steady loss of heat energy into 
. ' outer spac e. ^ ^ 

7. Mac hines^and living organisms cliange energy from one form to 
another. 

8. Knergy c an Ik* changed ui form, but it ( an tieveV he ( reated or 
destroyed. 

9. Different fiyrn^s of energjj^ are able to do different amounts ol 
work. . \ ' 

, JO. Kinetic energy refers to any h)rm of energy that is actively d()in^g 

work. 

11. Potential energy refers to any form of energy ^lat is inac tive or 
stored. All mailer contains potential energy. , 

12. Sources of energy for future use in( hide organic nra tier, nuclear 
materials, and solar energy. ' / 
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Strand II.. Living "Systems and Energy 

1. Ml living organisms ir(|iiirc (*rt«i:g[y for siu n func lions as move- 
menu rcsf^onsivencss, growth, rrprpduc lionrjmd nieialK)lism. 

2. Green plants . (producers) are the only J()rni of life thai (an c ap- 
lure ihe energy available in solar radiation. I'hey do ii'by means of a 
chemical readiouc ailed photosynthesis. 

3. Organisms (such as humans) thai carmot capture solar energy 
' obtain energi' \rom grcrn plants either directly or indirectly, '.rhese 

nongrcen oi:ganisnis are consumers^ ' ^ 

4. Organisms that break down ctead ;mimals and |)lants into mole*- 
c ules and atoms are d(if omposc/s. Decomposers arc ujually" bacteria 

^ ''and fungi. ' . 

5. Fe(»dinj5^ relationshfps 1)etween producers, consumed, and de- 
composers fbr?n patierns called food ^t^ains or food v^ebs that describe 
the paths by whu h energy is transferred frt^irrone organism to another.^ 

, ^! , "6. The cyveriJl pattern formed by'the move[);^»nt of cnc^rgy from |)ro- 
ducers to ccMisurjJers is a complex food web callcnlan energy pyramid. 

7. As energy flows through a livyig system, i( imposefr order and 
or^^anization on that system. ^ > 

8. UndcT ccTlain conditions, energy stored'in iheaissue.of dead^ 
organisms may Bcxpmv a fossil fuel. * . 

Strand III. Social Systems and Energy 

^ 1. All pc^ople must consume energy to stay alive. ' ' ^ 

2. People transform and manipulate energy souV (\s to satisfy their 
nec*ds and wants, f * ^. 

• 3. People use energy to imprc)ve\heir environmental cc')j)ditic)ns, 
- io power ma'chines, and trt maintain their culture. - 

4. Peoplcviii* aiaong the very few organisgis tlnrt nse large (]^un- 
lities of energy resoilrc es. 

5. I^ple have increased t,heir consumption of energy resourceij 
ihrcmrghout hiJitory. ^ 

1). People living in tc»c hnolc)^ical c ultures have greatly inc reased 
ihjpir consumption yf energy resources in theiast few hundJ6(*d yeys. 

^ J 21 , . . 



7. SoiiKCs of enrr^y hnvc rhiiiigrd nrw types have been found 
iind ns old sonu rs hiivr hvvn dcplcU'd or found to bv less desirable. 

'8. I'hr major sonrc rs of cnrrgy have changed from renewable onx\s, 
su( kas plants and animals, lo d('j)leiable ones, such as (oal. oiK and 
natural gas. 

9. People use energy to^ reate and ijustain s|)C( iai ecosystems, sue h 
as cities, reueation areas, and agri( uhural areas' 

10. Peflf)^* Ifave used energy resomx es to in( rease agric ultunfl yields 
and thus iiu rease the amount of food energy available to them. 

1 1. People are beginning lo look toward energy resomces that are 
nondeplytable. 

\2r All societies have wants gieat( r tban their rescmrces are able lo 
fulfill. ( reating the (onditign of scare ity. KconomK systems, govern^ 
mental systems, and moral systems are ijsed to give Uirec tion in al- 
locating scarce resources, inc hiding energy resources- 

1!1 Knergy c onsumers have interests, obligations, rights, and ideals 
that govern their personal and collec tive consnm|)tion of efiergy re- 
soin c es. r 

hi, Fnergy |)rocluc ers Jiave interests, obligations, rights, and ideals 
that govern du'ii |)roduc tion and dis^fiTTulion of energy resourc es. 

If)? Soc ial systems/iilc hiding government, the ec onotny. and so- 
cietal networks, have intcTCsts, obligations, ^deals^ a'lld rules affec ting 
the prodnc tiori, clistribiuion» and Vonsumption of energy resources. , 

1(). hidividuals. grou[)s. and tlie^oc it ly at large fac e conflicts in self- 
interests, obligations, rights, aiul ideals as* (hc^y make c hoices or rules 
affec ling the productioiL^disftibution, and c c)nsuin|)tion of. energy re- 
sou rc(\s. . * . . 

17. F.nergy ccinservatioii deals wiih increasing' ibe efCici^'Uc y of 
energy use and dec rc'asing the aniOunl of energy used. 

1^. Social systems that regulate energy sup|)lies and use are imj^orv , 
tant (oinp'onents iii energy conservation. ^ * . 

19. Pe/>ple as enVrgy consumers and'dec ision-makers are individu- | 
ally and collec liv,ely responsible for eiiergy conservation. 

Mastery of these main ideas provides a sound knowledge base for , 
the gencVaL educ ation of student*-c iti/i*ns. -ro* these statements of 




in knowing how lo (onscrvc energy and lo involve suuleni-c ilizens in 

(onfrontitig the viilue (onflids inherent in energy |)oh(y quesli()ns. 

' ■ * .. , \ f ■ 

Moral Development Goals in Energy Education 

When President Oarier annouiu ed his energy |)hui» he was liard- 
pressed io ( ome up wiih a "(oniirfon good*' ( one epi thai would louc h 
the nior'ai fiher of ihe ( iiizens of ihis nation. The hesi he^buld do was 
lo borrow William James's phrase, *'ihe mofal equivalent of wakr.'* In 
Ameri(a. we lend lo operale on a distribulive eihir ( Whogels whal and 
why?) igiher lhan an elhi( based on iherommon good. Knvitonmenlal 
issues, ^H||ow energy isswv. are basic ally *'( ()inmon good * issues- 
issues lhal our iialional iradiiions hav-e nol |)re|)afed us lo handle. Our 
(ore (ivi( values are Jiberly anti equalily, borh individual in naiure. 
We assess ihe heallh of our so( iel>; by how rnueh e(]ualily ibere is or 
how* much liberly we enjoy. 

Our i()n( epiion of jusli( e assumes a ( ornnujniiy of ( ili/.eiis engaged 
^n a (oiiunoiT life. Persons in ihec ominunily have a sense ()f dijsjniiy and 
a sei ot rptes u) play, each wiih honor. People are bound logeiher by 
a system of shared values and regard for one jfiiolher, Bui somehow in 
our growth we have tifViied these ideals into a ram|)ani individualism 
thai means^promoting ()ne*s self-interests to the limit of one's power. 
We define ourse^es by our personal riglj^s and ()|)p()Vtunities, not by 
our debts and lega'c ies. Hence, the President had difficulty coming up 
with a symbol of public f)hiIosophy.in his a|)peal to Americ an ( it i/.e.ns 
lo curb self-interest for the good of all. 

The dire( live calls for us to reestablish ( ivi( idealism. Kdward 
S( hwart/» president of the Institule for the Study of (Irvic Values, has 
urged educators tc^ replace iiulividualism, |)rii'alism. hierarchy, and 
obedienc e, with cc)0|)eration» ecpiality. and partic r^)atic)iK That i.s. we 
necnb to restore a sense c>f conmumity and a covenanlc^^d j^atiiolism. 
using the pifnc iplesof the Dec laralion of lnde|)endenc e and the (Ion- 
slilution in light of < urrenv]reariiic:s. We need to rci.vive the Ideals in 
these documents v/iih regard for what is "good" for all. The ideals in 
these doc uinents contain the common bc)dy of sentiments iof legitlmii- 
li/ing cMiergy polic ies that make sense for the future. Alcjxis cleTcx c|ue- 
vilk% traveling in America during thei830s, grasped theessence of the 




Amcman ( hara( tor when he wrote in Democracy iu America'. 

l-lieAirn'ruan niorjjlisis doiioi profess ihni menoughiiosaaificelhem^ » 
selves for ilieir fellow ( reaiures be( ause il is noble K) make siu h sjk rifices. 
.bill ihey boldly aver thai siich sa( rifi(es are as iiec essary lo him who iiii- 
j)oses ibrm upon h imself as lo him U}t whose sake ihey are made. . . . I hey 
d(} nol deny ibai every man may follow his own inUiesi. bin iheyH'li- 
deavor lo prove ihal il is in ihe iniercsl of every man lo b(* viriuous. . : . The 
pr.ituiplr of self'- interest rightly i/fKi^'r.v/oo^/ |iimhor*s iiali( s) prodxK es no 
great acts of self-sac rifire. bin it suggests daily^smal I ads of self denial — 
Il disnplines a humber of persons in habits of regularity, temperana'. 
iiUKletaiion. foresight, sellf-coriiinand. 

Iluis. energy education may be percvfved aTi part of the more gen- 
eral process of soc ial education. In this cont^ext. the goals for energy 
edu((iticm need not be staU'd only in tc^rnis of ways to save energy oi to 
learn cmergy concepts. Rather, the goaljrare intended to ptr)mote the 
personal scK ial fulfillment of persons as moral agents in their local, 
naiional. and wf)rld c cmimunities. The study of energy issm^s is not an 
end in itself, but rather is a route to more im|)C)rtant life goals. Iri deal- 
ing with energy issues wc^ can sort out our vahie priorities and asscMt 
truly human values in a mass. t^*c hnologic al society. In studying about 
the energy c risis we have the o|)porliinity to reaffirm our (cmfiderue- 
in our collective ability to face issues aiufmeet the challenges. As 
Kenneth (Hark observed: ' ' ' ^ ^. 

Of ((Airse. civil i/alion recjuires a modicum of material prosperity— 
cMiough U) provide a liule leisure. But far more, it reciuircs confident e—*^ 
confidcnc e in ihe soc ieiy in which one lives.Vlief in its philosophy, be- 
lief in iis laws, and ccmficlence in C)ne*s'own mental powc»rs. ... 
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, A Model for Energy Education 



here has been a tendency in science and social studies lo present 
daia'arid absiraci concepts far removed from the experience of the learn- 
ers, and this has been true for energy education programs as well. Also; 
because of the crisis situatit^n, there has been a tendenc y to" issue warn- 
ings and threats about what will happen if we don't learn (b conserve 

• energy. These are not <;\dh\^ educational methods. 

* Energy education requires a model based on the students' reality, 

one that does npt indoctrinate and one that sees information and con- 
cepis aj^ iTistruhiental learning. Such a model should take into accfltint: 
Studefits* persoual awareness ol whiXi is going on around them and 
. ' how they are responding inside'(percepnons, beliefs, feelings, values, 
and actions). ^ - 

Students' personal meaning of the reiriity they see surrounding 
them in society and wjthin ^themselves (beliefs, feelings, values, 

* judgments, ancj explanations'). 

Students' personal evaluation of whar is happening and of what 
\ they are feeling, vli1uijjg,gudging, and doing, given their values *Jnd 
^oals. ^.^^ ^ ^ 

Students' ability to make decisions, dU^x evaluating alternatives, 
as to the appropriate way to act. 

Stments^ ability to ernploy skills \ox A^c'\A'\n^,hovj to act, given the 
judgments they have made (e.g., developing a strategy for acting, ah 
abtion plan). * 

Students motivation to do something about, themselves (their way 
of feeling, thinking, valuing, acting) and about their n<itural/social 
erivironmen't. x 
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• Students C4n learn facts about natural ga;i, the causes of the energy 
crisis, and methods of conserving energy, but this mode;! for energy 
educahon goes beyond cognitive enlightenment, ft provides a process 
\o use hard knowledge frdm.the scieri^es and from experience to de- 
velops personal meaning, social value^, and action^ plans. Both tWe 
process and^ the content lare crucial to me model. 

.'The chirt below sui^^arizes the/proce$s of the energy education 
model. A^timulusor springbeard<(ctivity is used toobtain-a high level 



Energy Education Model 
Central Question - Developitieotal Operation 

fimuluS 



Awareness (attending, sensitivity) 




I— ► Wt)at? 



So iVhat? ' Meaning (making sense, definirig, ex- 

. /V plaining) 

Evaluation (values and goals) 



For What? 



.^^1 What? Decision Making (conclusions, judg- 

' ments) 

■ J 

S|.rategy (action planning) 



Hqw? 



Action 



, , f,\ Following the Action Flan ' 



EMC 



-.«• Feedback |\ssf,s«i»K (scciriK the actual effects of 

the at tion takenj[ 

'.*'•• O^' 



. of imcrrsi. ihvn a series of simple quesiions allow ihe iea( her lo ex- . 
• plore the muUidirnensioruil fiueis of energy issues under considera-' 
Uon. Each quesiion is carefully linked to a cognitive or affective devel- 
« op(nenial operation. 

' Hoiv ihe Model Works 

The opening of any lesson begins with a perplexing stimulus. The 
stimuliis may be an ice cube, a picture of a dripping faucet, a song, a 
poem, a thermostat, or a burning candje. The^e stimuli evoke curiosity. 

The teacher then raises Whatl questions. The What? questicflis 
focus sludent.attention upon their own perc eptions of what is going on 
^n a certain ^setting, raising personal awareness. 

The teacher then^^presents So what? questions. Students reflec t on 
the meaning of wft^u they perceive or feel. Why i&the icecube mehing? 
Did you feel sorry to see the i( e vanish? WhaOhappens lo heal >vhen a 
door is left opert? So what if poor people must spend more of ili^ir pay 
for ele( iricity than wealthy folks? 

These questions are followed by For xvhat? questioris. Students are 
asked t© evaluate what Ihey have experienced, perceived, or felt. What is 
worthwhile atout what we saw? Given what you valu*, or a goal you 
watii to attain, what is wrongVith hot water faucets dripping? Basing 
your judgment on the inforrAition you collected, would it be^better^to j 
insulate the floor, or the cening to conserve heat? Is energy loss desir- 
able? Is it fair to ( barge small (onsunt^rs more for ele( iricity? . 

Evaluative questions are then followed by Nonf xvhatf questions, 
tvhat ought to be? What should we do? Students are asked to nrrake in- 
terpretations and judgments about how they should ac t. think, ov feel. 
What do we want to do now? What action should we lake? Whal goals 
should we pursue? Are our goals fair to otbers? Aji^^r goals good for 
us? Why? ' ' * 

Deciding what to do is one s/ep in the pro( es.s,^bulnitudents also 
need to dec ide how to ad to ( hange their thinking, feelings, or values* 
Hoxv? activities are used to assist students in buildingiin ac lion pi'an to 
produce dejired results. How can we get the school distri( t to buy 
energy-efficient buses? I low do we install insirttttion? How rnu( h does 
it cost? HoVv can we raise the ne(essary funds? ^ 
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A( U/)h simply piovidrs ihj^ opporUinity for snidrnis lo do some- 
thing thc^l hiur (!(•( ulrd upon; pnhil a pi( uiir. nun ofl lighls, ( oiidiu l 
a home ^nvr^y audit, (aidk srhool windows, rrlhink ihrii frolings 
about poor [)eoplc'S ciuigy (osls. or work for inoro cucrgy-rffic init. 
schookbasrs: , 

FrrHl^u k'is an asscssiiicni of ihv results of a( lion taken, Siudeius 
ad in order to attain desired effects. Now they sfionid refled upon 
tlie adual effects of tfieir befiavior. Have yoB'alieied your leeliiigs 
about tfie poor? How have you ( fianged? Ate you making pn)gress oi\, 
tlie sc hool f)us issue? Wfiat effect has caulking ifie windows fiad? What 
weiU riy;fu{for you? VVfiat went wrong? Wfiat can we do differently to 
be iium* efleTnive? 

/rfimy skills are developed and used in tfiis process, ( ^oniiiumic a- 
tion skills, iircpiiry skills, reasoning skills, c letuivity fiavea pan to 
pF^iy, Disc ussion skills ^ac ting togetfier witfi otfiers. sfiaring. etc .) are 
c riiic al. SiudeiUs neecj to^know fiow tcj share their ideas and feelings, 
rfiey need lo learn how to pc)scMnc|uiry cpiesiiorls, sfiape fiypoifieses. 
a'lid colled data. I fiey need to be able to give reasons to justify con- 
chisions. I fiev iwed to learn how to ciuestioii another pc'rsoii s judg- 
ments. A\n[, c)( couise, stucleiUs nerd tfie opportunity to develop soc iai 
skills so thai thc7 can speak cofieremly belore a gioup, write letters ^) 
c*)ffi( ials. and work sertsitively and effec tively ^itfi others in a group. 

Model Lessons 

Five inodM lesson?* foi i'lieigy educ ation follow. The first ibrcM* were 
eloped at Florida .Stale lhiiversit^f)y (ieorge (). Dawson, Pavid F. 
, I.allari. Marvin PaltcTson, and Rodney Allen. I hc last iwo were de- 
veloped by tfie Lawrence Hall of Sc ience staff loi the IJ^S. Department 
ol Fnrrgy (scr appendix). \ ^ ' ♦ 

I fiese lessons were selec ted as brief ejcamplXof tfie model cfesc ribecl 
above. Fong-<'i lessons for seconciary sc fiool stude nts may be found in 
ihe curriculuni materials listed in the appendix, especially those pro- 
chimed by the N^jtional Sc ienci* 'Fc*ach<*is Association Projcd for mu 
Eyiergy Etirtchod Curru ulum. 
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Lesson 1. A Dripping Hoi Water Faucct 
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Idea: A dripping hoi waior (aurcl wastes both ihc fresh waiorand 
ihe energy used lo heal the water. 

Materials: A hoi waier fane el in ihc c lassyoom or laboraiory ihatmay 
, be allowed lo drip for a few minutes ^ 

A clock or slop waich 

Different kinds of measuring devices (e.g., a measuring ( up 
and a metric calibrated cylinder) 

Action: Have students ob^iCrve the dri|)|)ing hot water fancet. Ask 
them to identify a |)roblem^ (Students should share ideas,) 
(What?) ' 

Activity I. Try to determine how much hot water is being 
lost. How would you measure water loss using 
the materials |)rc)vided by your iviwhvr} {What?) 
(Hoxvf) Disc uss your |)lan with another studeni. 
then do it. 

Note to Tea( her:i\v\ students tode- 

sign and c arry out an investigation 

lo deic^rmine \^atc»r loss. They will 

need to consider time and volume 

measures. Let them first attempt to 

solve the problem artd then raise 

the need for their establishing stan- 
dard measuring devices, If some 

students collec t a c u|) of water in 10 

minutes and others collec t 300 ml 

in 12 minutes, they will have a 

problem in comj/aring data. Have 

thcNiiudents establish a standard, 

such as the amount of watc*r that 

will be wasted in 10 minutes, or 

how ^()ng dcH»s it take* to collect 250 

ml of ■ * 
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Going 
Further: 



Adiviiy 2. (kimparc your tnformalion on ihv amoiiiil of 
hoi watci losi with another suulrnl's iiiforma- 
lion. What problems do you have in makinR 
(oniparisons? Discuss wilh^^your k'iKhcr ihv 
prohlcm of (omparii^jat^iformaiion wnh the 
rcsl of ihv ( hiss. 

I. Have you sct-ndripping hot walcr fau(rrs bvUnv? Where? 
What did you do? Why j^t(ry()u\|() lhai? (So what?) 



2. Develop an ajtlio 
favu eis at home oi in 
"Drippy WXH Waier V: 
piiiK faueeis yoi^ have 




1 Preiend ihai you/a 
drippiiiK hoi wauy^fau( ets in 
room. You do i 
you do? (hy((n) 



reel drippy hoi waler 
night begin by doing a 
' lo see how many drip- 
or ai home. (Hoio?) 

I al Sally's home. You see 
lei kiu hen ;\nd in her balh- 
h^rl her feelings. Whal should 



Lesson 2. A Melting he 

How lo use insulalion lo conserve heal. 



Materials: Variouj^ lypes of insulalion maierial su( h is paper, (or- 
rugaied Ixiard, doth, aiul Slm)foam should aviTthtbW for 
ihe sludenls to use. 

One ice cube per sliAlenl or pair of sludenls. 
Action: Have the sludenls phn how ihey mighl keej) iheir ic e tube 



from melting longer 



han anyone else's. (So luhal?) 




. Note to 7>rtr/i^»r;.(;iye sludenls lime lo plan. Lei ihem c arry 
• oul iheir suggcvslicyis. Do not lell ihem louselhe insukilion 
materials, bui |)c*i^iii ihem lo if ihey ask. Al ihe end of ihe 
activity, have ihosejthat were most sue crss/ul share with the 
' others how they kh)i itie ice ffom meltimjand why they 
protec ted the ice thy way they did. (For wlta^ 



Going To explore the social consequences of this phenomena, ask 
Further: students to relate what they leafned that will affect decisions 
when. buying the following items. **Wh<H will you think 
about when you- and ybur parents are buying: 

a container lo take coffee to a b?tll game?" 
^ an ice chest to go camping or fishing?" 
an oven for y^ur kitchen?" 

a freeier or refrigerator for your home?" {Now what?) 





Lesson 3. Color and Heal 

Idea: Does th(» color of the roof make a difference in the teinpera- 
tuu* of your house? (What?) 

Materials: Mcnlel of a house with removable roof, one side painted 
^ while, the othe^ side black. 

Thermometer 

Heat source (sun or sun lamp) O . « 
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Action: Activity I. Place the thermometer on a hook in the middle 
of the* hous:e. Place ifiv uhA m the house with 
the black side facing out. Place the Ionise in^the 
•sun or undeii the heat^ lamp. Wait five minutes 
and read the temperature of the air inside the 
house. 




Activity 2. Place the roof on the house with the white side 
facing out. Place the hyuse in the sun or under 
the heat lamji. Wait five minutes and read the 
temperature of tl^ air inside thf house. 
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Activity ^. 1. While you are waiting, answer the following 
^ (luestion: Do you think thai the temperature in 
the house w/th the white roof will he higher 
f than, lower than, or the same*as;he tempera- 

V 
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oing 
Fbnher: 



F (lire in the house vfiih (he black roof? Why? (.So . 

. . lohatf) 

2. Make two graphs while you are wailing. First 
V. make a graph showing what you think the tenv 

uerature difference will be. Then using the 
thermometer refdings, make another graph 
showing the actual readings. 

3. What statements can you now makeabout the 
value of havi^ a white roof if you live in 
Florida? (For ivhatf) 

1. Work in small grofips to list ways to make a home (ool 
in a warm ( liniate or warm in^a cold climate. Share your 
lists with one another. (How?) ^ • 

2. With your teacher's and your parents' help, arrange to 
talk to home builders, insulat^o.n installers, nursery owners, 
and other ( ommunity workers about your list. Ask them to 
help you J«ld to your list. Ciet iheui lo help you tcrfigUK*^ 
out how much each item on the list would cost for your 
home. (Uoio?) 

3. Work with your princ ipatorcustodijn tofigureout ways 
to make your c lassroom cooler in warm^ weather and 
warmer in winter. [Hoio?) 



Lesson 4. Tire Pressure and Energy 

Idea: Will your bicycle coast twice 
as fat if your tires have twice 
the pressure? (What?) 



Materials: 2 similiar bicycles 

1 tire pressure gauge 
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Action: Acliviiy 1. Inflate one bicycle's tires lotiormal pressure and 
the other to half that amount. 





j\ctiviiy 2. Have two sludenis of similar weight ride side 
by side at the same speed. When they reach a 
selected line marked on the ground, they should 
coast until they come to a stop. Compare how 
far each goes. 

half I he pressur*' of 



^ normal 
jr pressure 



ihe otficr 
tire 





Is it important to check the fire pressure on your bicycle? 
(.So whail) 

How about your family car? (So lohatf) 
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Idea: 



Lesson 5. Drafly Houses and Energy 

Is your Ijousc drafj^y? (What?) 



Materials: Pencil 

Scotch tape 
Plastic food wrap 





Action: 




) 



Activity 1. Make a draftonieter by following these instruc- 
tions: Cut a 12 cm by 25 cm strip of plastic food 
wrap. Tape it to the pencil. Blow the plastic 
gently and see how freely it responds to air 

movement. 

> *■ •■ 

NOTE: FoiJ&<^d-air furnace must be off to use 
draflometerl 

Aciiv^ity 2. Test your home for air leakage by holding the 
draftometer near the .edges of windows and 

doors. \ 

\ 

Test yo\^r fireplace with the damper open and 
closed. Why are drafts ^/lergy wasters? 



(yoing I . Visit a hardwarr storr'and find out wliat is available to 

* ' ^ ■ ■- • 

Flirthtj|r: dose air leaks around windows and doors. ' ■ 

• 2. Look for dir;.<^kTt«l aroli|ul doors and windows. What 
does jt prov(9 (.^4 u'/irt/?)'- ^ \ " » 

I 
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Iniroducing Energy Issues into the Curriculum 

Schools wanting to include energy education in their curriculufh . 
will discover a plethpra of materials. Commercial interests ranging . 
from oil Companies fp public utility companies are sending materials 

'to teachers promoting the energy producers' views. Publishers are 
turning out booklets and multimedia modules in attractive packages. 
Federal agencies are sending out free and inexpensive materials re- ^ 
fleeting the views of the particular agency. State and local educational 
systems are ,drafting energy eddcation curricula for teachers to use in 
their classroonjs. Organizations such as the J^ipnal Science Teachers 
Association and the Biological Sciences Curriculum Study have writ- 
ten and tested a Yiumber of instructional units. These efforts offer edu- ^ 
cdtors an array of energy information and instructional materials. ^ 
There are three possible ways to build energy education into the 
--curriculum:^) i^c^jpg a new unit/b) adding a new course, or c) in- 
fusing tMrurxiculum with information on energy. It will be difficult 
to add a new jequTred^urse to the already crowded middle or hi-gh 
school curriculum. Elective courseT^arc^ a possibility, especially m 
the vocational/technical curri'cuj^^m, but they wduld not reach a very 
high percentage of the students. Adding a unit has been a poplHar r?P- 
sponse, but it is difficult to see much lasting impact of another "ihree-^ ; 
to five-woek unit. Also, it is getting difficult to ti«ck on another unu in 
li&ost courses. However, curriculum, infusion has piromis^ as a way\to 
incorporate energy education. U.S. history teacher>^|^<ftlcal with tl? 

* history of energy use when studying the indu\tiJfk%*volution, the 
westward movement, or the urbanization of Arflprica. Geography 
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u*a(lTm( on Id highlight ciirrgy n'shiiKcs iin(r(()niin(M(c in iiijiiiy of 
ihcii iratthiiuiiil iiniis. Sdciuc icadicis (oiild treat \hv cncigy Jlow of 



nalinal sysicitisjiii biology ( ouiscs. ^hc |)hysics of solar gy in physi- 
"wdrM^^ sririuc (Oiirscs, or ihc prorcsscs of nuclear fissioiiTlnd fusion in 
cheniislry (oiirscs. KUMncnlary jjdiool tcadicrs in their science and 
soeial studies units ( ould readily deal with conservation studies. eiUTgy 
- • use studies, and suc h spec ial top/cs as I ransportatjon and Knergy. ^ 
(ionnnunity Helpers and Energy and Knergy A^idils for Our 
Classroom. This (urriyllum infusion strategy permits teachers to in- 
sert energy ( oucepts^riiK iples, and issues where they area|)|)ro|)riate 
iiuo ongoing units of suidy. Teachers concerned aboiu "basic skills" 
^ will find that they can incijorporate eiu-rgy topic s in the students' study 
I cjf.rc^ading. Writing, and mathematics. 

Creative teac hers' in all suhjec ts will have no diffic nity introduc ing 
energy content into their courses". While there is a great variety of f»ree 
^aild inexpensiw materials ava^lablc^ teac heriuuust take c are to see that 
sponsored materials are free of bias aiul indcK trination.TNo matter how 
worthy the iiueniions of the |)rc)ducers of energy education materials. 
lh9V should be rejec ted if they set out to iin|)C)se fixcxl beliefs or to gain 
accrplanceofkeriain |)()lic ies that sac rifice the long-term develo|)inent 
of. the learner^ for the short-term inc ulc ation of "good energy habits or 
beliefs."* The tc*st for teachers ic'viewing instruc lional materials 
should be, "Does this teac hing material |)reserve the integrity of learn- 
CTS and foster their devc*lopmen)l into rational parlici|)ants in a free 
society?" Also. ieachc»rs. whose |)rimary charge is sc*rving students, 
^ should have the rasponsibilily of determining what is taught in energy 
'-cnliuation and how it is taught. Teachers and school administrators 
need H} reserve their right U) ac cept or rc*jert educaticuial materials and 
opportunities (e.g., field trips, student programs, etc.) offered to them 
by outside groW* and agencies. 




•For A tv\uni tyi usvmtU iiti rnjilrrials |h(mIh<o<I by (otp(H;itHmH. si'v Slirila Marty's 
a Hi kUn^ m thf (:taysro(int: A Hrvirxo ofltuiu.Ury l*rof)af^atn(a in Si fun>U, avuilahic (torn 
Ihc iWi\ivf (or Siiidy o( Ri^ponsivr l.aW. P.O. jjox ID.iU?. WasljiiiKtoiU- OC 2im{\. $10. 



Conclusion . ' 

In proposing a national energy plan in the spring of 1977, Presi- 
dent Carter observed (hat . , 

. . . nuTiiiig ihe nation s energy goals sh()ulA|jea)^reai naiionahoopera- 
live viinn ihai cnlisis ihe imagination ancfi^|lems of all Amerirans. . 

. The same cooperative spirit, enlisting thAalents and imagination of 
governmental agenfries, srfiool officiak, eommnnity leaders, and c lass- 
room teadiets, applies to /fie goals of energy education. No single 
ageney or organization ougfit to impose educational goals or curricu- 
lum materials upon teachers and students. Ratfier, a cooperative effort 
can provide students in Various communities witfi tfie best possible 

^ understanding of energy ( oncepts, principles, and issues and give them 
the skills and know-how to deal with harsh energy lealities. That-is 
both the hope and the promise of energy Education in our schools.' 
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V^- Appendix ' > ' _ 
' '^y^^T^y^^cts of ]|^;;aclical Curriculum / 
.Materials EnCrgy^Educa^ * 

Deciding How to Live on Spaceship Eqrt K ( f fl7 8 ) r-yrPrmga I , Littell 
Publi^shing Company, P.O; Box 1667, Evansion, I L 60204. Price.^ 
J3.50; 13f) ^ages. * - ' 

An ethics case book designed for secondary s( hooi students, it of- 
fers decision-making situations involvinf^ energy^ natural re- 
scTurces, anAenvironmenUl issues. A teacher's guide is available 
^. from the publisher. . " 

The Economics of the'Etiergy Prf^^mJ^975). Joint Counc il on F.c o- 
nomi( Education. 1212 Aveniu? oj the Americas, Psiew York, NY 
10036. Prirts $1.50; 20 pages. ' / 
* One iSt&M^ <>f the Kcotiomic Topic Series.'tliis public ation 6ffers 
educators an overview of the energy crisis in terms of supply, de- 
mand. (ost. and ( apital requirements, v^ith extensive teac hing sug- 
gestions for high school (lasses. Many brief case studies are in- 
cluded. ^ 
Edison Exprrimeriis, Thomas Alva Edison Fomidirtion, Cambridge 
Offic e Hxrd. Suite 43, 18280 West Ten Mile Road, Southfield. Ml 
48075. Prices vary. 

The Edison Fojj^dauon publishes a series of energy booklets for 
students. S(^me>4Ja5uU*voteclip historic al themes and others fiu us on 
hj^nds-on electrical expepments. Titles inc lude: liowAo Build Five 
Vsejul Electrica fs ( 1 97 1 ); Thomas A Iva E.disoji 's Associate, 

Lewis Howard fMtimer, A Black Inventor {\91i)\ '<\ni\ Electrical and 
Cjiemual Experiments from Edison (1973). 
The Enert^y Crisis: An Introduction, by Mary Jo Leavitt and Harry 
• *Leavitt (1977). IhiitcHl Ciraphics, Inc. ,1428 Harvard, Seattle, WA 
98122. Price available from the publishtT; 52 pages. f 
Thist^packet of materials consists of duplicating mastc^rs ihat 
are self-contained and self-clm^tG<l^rhe guidebook offers adcHjuate 
backgromul for teachers. 
Enerf^y- Environment Source BOok, by John M. Fow^lein(l979), and 
Enet^y-Environmeyxt Mtiterials Guide, by Katheryn Mervine and 
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Rebecca (lawlcy (1975). National S(in)(T IVachm Associalion, 
l742ComuTii( ui Avr., N.W., W^iUnngum, DC 20009. PrircJG, pre- 
paid; Source Book, 279 pages; Materials Guide, 60 pages. . , 

The Erier^'Environment Source Book offers leacfiers basic 
energy concepts and facts and deals with ihe many issues and ph)b- 
lems in energy development. The Ener^y-Erwironrrient Materials 
* ^ (iuide offers educators an annbiated bibliography of the wosi 

authoritative and accessible eqergy literature, a gr;5ded list of stu- 
dent readings, and a guide to films and other nontext materials. 
Energy Maua^emeut Center. Pasco CourUy Schools, P.O. Box 190, 
Port Richey. VI. 33568; Tom Baird, project director. Units and kit 
pla-Q^ available at cost.* 

/ Funck'd under KSKA Title IV-Ci and the Pasco County (Florida) 
Kchqol Board, this project developed instructional programs oh 
cner'gy and erutgy conservation fpr fourth- and niiuh-grade stu- 
dents. Project units are complemented by visits to the F.nergy Man- 
ageinejv^Cejuer for demonstrations and hands-on experiments and 
by portable kits for research and study on tlie school campus. The 
.units and kits are readily adapted\o other regional school settings 
- in North America. ' 

• Energy and Society: Investigations in Decision-Making ( 1 978 ).ls^) log- 
ic al St jences Clurricnlurti Study. Hubbard Sc ieruific, P.O. Box 101, 
Norlhbrook, II. 6006^?. Cloruact publisher for prices. 

This package of materials is designed fol^ a nine-week instruc - 
tional unit for high school and adult education stucjnTlsJjt-wreserus 
data on current energy realities, offers alterna>t<(Monse(juences of 
energy decisions, provides basic energy cc)ncr|)ts, and guides stu- 
V dents through researc h on an eriergy problem of their selection. The 
" unit comes with ar) iristructor's manual, a student handbook, a set 
of jsrojec tion slides, a silent Hnun filmloop, a c ard set, and an energy 
4 managemeru game. 

ract S4ieets on Alternative Energy Sources (197^). Tec hnical Informa- 
tion C:eiuer, V.^, Hepartment of Fnergy, Box 62, Oak Ridge, FN ^ 
37830. Frcr upon recjuest. 

Pref)ared by the NatioriaJ Science Teac hers Assru iation under 
^ cofttrad with the U.S. DepartmcW of Fnergy, the set includes 19 # 
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fact slurts. each four to eight pages long, on a variety oi^^ur 





topics: KiUTKY Conservation. AlUM^^ Knergy Sources: A Bibli- 
ography. A Glossary of T?nT?C Bre^'der Reac tors, Geoihcrmal 
EncTgy. Nuclear Fusion » Wind Power, Solar Hc^atingand Cooling, 
etc. T he ftict sheets are useful background reading (or educators and 
for above-average high sc hool readers. \ 
99 H'ciy.v io a Simple Lifestyle. Reports Department. Center for Sc ienc e 
in the Public Intc^rest. 1757 S St.. N.W..- Wa.shinglcm. DC 20009. 
Price. $.5..50: VIA |)ages. ^ 

:rhis volumec ontains prac tic al idc*as and information (or energy 
conservation. The major areas covered inc lude heating and cool- * 
ing, energy conservation in the home, solid waste, transportation, 
food, and recreation. Well-iltustrated. 
'^eople and Enerffj/ Newsletter. Center (or Sc ierue in the Public Inter- 
cast, 1757 S St., N.W., Wasiiington, DC 20009. Subscripticms: $7.50 
individuals, $15 libraries. 

rhis^U'wsletter is published monthly., It contains rjsearc h (ind- 
ings related to energy issues, announcements (or recent publica- 
tions, and (orthccjmin^ government hearirigs and cordererVes. 
Euergy and Education Newsletter. National Sc ienc e Teachers Assoc ia- 
ticm, 1742 Connec tic ut Ave., N.W. Washington, IX: 20009. Avail- 
able free upon request. ^ ' 

l*ublished under.contrac t with the V.S. Departmeru of Knergy. 
* this quarmly newlsletter contains niformation aboiu receru devel- 
c)pmeiu>:^ri:d aruuMmcements of future events of concern to echi- 
c ators^ndi^hc'S1tvtfrVj?i*id energy educ ation. 
Ener^ And Man's Jinvnonmftit (1973). Kchic aticm R^earch System. 
* Inf., 2121 Fifth Ave., Seatlj'. WA 98121. $2.95|)lus postage and 

harulling. 1 / Tf 

This interclUciplinary guile contains a laticmiU^ 
actiyitic\s in energy c'ducationiK to 12. It |)rovicU4(s|)ri;igbc)ards (or 
educ ators' use in developing Rieir own cnrric ulnm materials. 
Energy and Order, by Mark IVrrjWl Paul Witt (i97fi). friends of the 
Harth, 529 Commercial St., SanYraruhco, CA 94111. Price. $.H. 

This is a five-week unit on balic energy concepts stro.^Sing the 
social impact of energy use and < on.servalion. 

^ 4S ■ , ' 



The Energy Challenge (1976). Federal Energy Administraiion, Box 
14306, Dnyion, OH \ly\\\. Single (opies free. 

Disiribiued under coniran with the Federal Energy Administra- 
iion (now ihe U.S. Depanment of Energy), iheiriaierials in this, 
packet are ditto masters, each offering inforni>r(i()n on energy con- 
sumption, conservation, production, and siif)ply. 
y , ^"Enrrgy Consewation Training Institute Manih^l. The Conservation 
Foundation. 1717 MassiU husetts Ave., N.W., Washington, DC 
200,^6. Available from the Foundation. 

Under contract with the Federal EnergycAdministration (now 
the U.S. Department of Energy), the Conservation Foundation 
produced this guide to train loc al citizens in public policy options 
for energy (onservation efforts. The manual contains 2d^paper^ 
ea( h covering one aspect of the issuesMnvolved in developing^cnergy 
conservation strategies (su( h as transportation, taxation, land use, ^ 
utilities, and^environmental impacts). 
Project for an Energy-Enriched Curriculum (PEEC). National Science 
Teachers Association, 1742 Connecticut Ave., N.W., Washington, 
DC: 20009. Materials available free upon request fromthe Technical 
Information Center, U.S. Department of Energy, Box 62, Oak 
Ridge, I N 378??0. 

Under ihe direction of John M. Fowler, curriculum writers and 
teachers are developing units covetjfng the first through the twelfth 
grades. Fifteen units are ( urrently available, each offering learnrts » 
energy information, energy concepts, and inquiry opportunities 
4 relaU'd lo energy issues and problems. Sample unit topic s include: 

The Energy W&Use (Grades 1 and 2); C<mwTLun\ty Workers and the ^ 
Energy They Use (Grades 2 an,d 3); Bringing Energy to the People: 
(ihana and the (KS. (Ciradesti and 7); How a Hill Becomes a I mw to 
Conserve Energy (Grades 9 through 1 1 ); U.S. Energy Policy: Whi/ h ^ 
Direction? (Grades M and 12); Mathematics in Energy (Cirades 
7 a^l. 8): atntl NHxuorks; Hoio Energy Emits People, (ioods, and 
Serxfices (Cirades 4 and f)). Each unit is designed to be infused into ^ 
regular school course offerings, especially in social studies, science, 
and mathematics^ . ' 

Science Activities in Energy. Techiilcal Information C:enter» U.S. 

ERJC «' 



Department of 1- nergy, Box 62. Oak Ridge, I N 37830. Free upon 
recjuest. • ^ 

Prepared by the Lawrence Hall of Ji( ienre, Berkeley, (.alifornia, 
under a 1977 contract with the U.S. Department of Knergy, 1 his 
series contains six lilies; each offers an array of hands-on energy 
experiments: Chemical Ener^ (26 pages); Comewation (28 pages); 
Electrical Ener^ (30 papes); Solar Enerery (23 pages); .So/ar/'.Vj^r/r'y 
// (30 pages); and Wind Energy (30 pages). 



Organizations' Active in Energy Issues and Education 

American Assm iation for the Advancement of S( ienc e 
M^jlf) Massa( husetts Ave., N.W. 
Washington. DC ^5 

Ameri(an Conservation Asstuintion. Inc. 
30 Rockefeller Pla/a * ' 

New York. NY 10020 



American Petroleum Institul/ 
1801 K St., N.W. 
Washington. DC 20006 

Consumer Federation of A/merica 
Suite 901» 1012 12th .St.. N.W. / 
Washington, DC 2000.5 



Cooperative Kxt^rision .Servue 

County (offic e iMially at county seat) 

State (office usually on cAmpus of land-grant university) 

F.ncrgy (-onsciviition (.oips 
(• 'o The Bolton Insliiutf 

IHSf) K St., N.W. . 
WashiiiKioii, DC 200()() ' 
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Environmental Protection Agency 
Public Information Center (PM 215) 
Room 2106 ^ 



Washington, DC 20460 . 

Hatheway Environmental Education Institute 
Massachusetts Audubon Society , * 
Lincoln, MA 01773 

League of Women Voters 
1730 M St., N.W. 
Washington, DC 20036 

National Recreation and Park Association 
1601 North Kent St. ^--^^ 
Arlington, VA 22200 



.Scientists' Institute for Public Information 
30 East 68th St. ' 
New York, NV 10021 



State Energy Office 

c/o The Ciovcrnor's Office 

(state capital) 

U.S. Department of Energy 

Office of Communications dnd Public Affairs 

Washington, DC 20461 




National Wildlife federation 
1412 16th St., N.W. 
Washington, DC 20036^ 
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Fastback Titles (Contmued from hack cover) ^ ^ 

96. Some Practical laws of Learning 122. 

97: Reading 1967*1977: A Decade of Change and 123. 

Promise 124. 
98. The Future of Teacher Power in America 

'99. Co)lect(Me Bargaining in the Public Schools 125. 

100. Now to hdivjdualize Learning ^ i26. 

101. Winchester: I Community School for the 127. 
Urbanvantaged 128. 

102. Affective Education in Philadelphia 129. 

103. Teaching with Film 130. 

104. Career Education: An Open Door "Policy 131 

105. The Good Mind ^132. 
:106. law in the Curriculum 

'i07. Fostering a Pluralistic Society Through .Multi- 131 

Ethnic Education 

^08. Education and the Brain 134. 

109. Bonding: The First Basic in Education 

110. Selecting Instructional Materials 135. 

111. Teacher Improvement Through Clinical 

Supervision 136. 

112. Places and Spaces: Environmental Psychology . 137. 
in Education 138. 

113. Artists as Teachers 

114. Using Role Playing in the Classroom 139. 

115. Management by Objectives in the Schools 140. 

116. Declining Enrollments: A New Dilemma for 

Educators 14L 

117. Teacher Centers-Where. What. Why? 

118. The Case for Competency- Based Education 142 

1 19. Teaching jhe Gifted and Talented 143 

120. Parents Have Rights. Top! 144. 
1>21. Student Discipline and the law 



British Schools and Ours 
Church-State Issues in Education 
Mainstreaming: Merging Regular and Special 
Education ^ ' ^ , 
Early Field Experiences in Teacher. Education 
Student and Teacher Absenteeism ^ 
Writing Centers in the Elementary School 
A Primer on Piaget 

The Restoration of Standards: The Modesto Plan 

Dealing with Stress: A Challenge for Educators 

Futuristics and Education ^ 

How Parent-Teacher Conferences Build 

Partnerships 

Early Childhood Education: Foundatiorrs. 

for lifelong Learning 

Teaching About the Creation/Evolution 

Controve/sy 

Performance Evaluation of Educational 
Personnel 

Writing for Education Journals 

Minimum Competency Testing 

Legal Implications of Miniinum Competency 

Tesling 

Energy Education: Goals and Practices 
Education in West Germany: A Quest for 
Excellence 

Magnet Schools: An Approach to Voluntary 

Desegregation 

Intercultural Education 

The Process of G^nt Proposal Development 

Citizenship and Consumer Education:^(ey 

Assuinptions and Basic Competencies 



This fastback and others in the series arp made available at low cost through the contribu 
lions of the Phi Delta Rappa Educational Foundation, established in 1966 with a bequest by 
George H. Reavi^Theioundation exists to promote a better understanding of the nature of 
the educative process and the relation of education to human welfare. It operates by subsidiz 
in^"aulhors to write fastbacks ^nd monographs in nontechnical language so that beginning 
teachers and the oeneral public may gain abetter understanding of educationataproblems. 
Contributions to trie endowment should be addressed to tlK^ducational Founoalion. Phi 
Delta Kappa. Eighth and Union. Box 789. Blobmington. IN 47402. 



All 144 fastbacks (not including #27 or #64$) can be purchased for $52 ($44 to 
Phi Delta Kappa members). ^ 

Single copies of . "Ijistbaclis are (60^ to members). . y 

Other quatitity discounts for any tiHp or combination of titles are: - 1 

Number of Copfes JVIonmember Price . Member Price 

10 24 ' . 48C/copu 

2.^ 99 45<r/cf)py\ 

100 499 " 42c/ropyl 

500 9^r) . 39<rVopy ; 

1 .000 or more 36<rA f )py 

Prices are subjec t to change without notice. 

A $1 handling fee will be charged on order* under $5 if payment is rigt enclosed. Indiana 
Q dents add 4'Y. sales tax. ^ 
'EBsTC'^^ from PHI DELTA KAPPA. Eighth and Union. Box 789, Bloomingt(jn, IN474t)2. 
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'42<r/copy 
39(r/cof)y 
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PDK Fastback Titles Now Available 

U Schools Without Property Taxes: Hope 



Schools Without Property Taxes: 
or Illusion? ^ 
f 2. The Best Kept Secret of the Past 5.000 Years: 
Women Are Ready for leadership in Education 

3. Open Education: Promise and Problems 

4. Performance Contracting: Who Profits Most? 

5. Top Many Teachers: Fact or Fiction? 

6. How Schools Can Apply Systems Analysis 

7. Busing: A Moral Issue 

8 Discipline Or Disaster? . 

9 Learning Systems for the Future 
10: Who Should Go to College? 

11. Alternative Schools in Action 

12. What Do Students Really Want? 

13. What Should the Schools Teach? 
14 How to Achieve Accountability in the Public 

Schools 

15. Needed: A New Kind of Teacher 
t6 Information Source^ and Services in Education 

17 Systematic Thinking About Education 

18 Selecting Children's Reading 
; 19. Sex Dlfftrences In Learning to Read 

20 Is Creativity Teachable? 

21 Teachers and Politics 

22 The Middle School: Whence? What? Whither? 

23. Publish: Don t Perish 

24. Education for a New Society 
* 25 The Crisis in Education is Outside the Classroom 

26 The Teacher and the Drug Scene 
'27. The4iveliest Seminar in Town 
' 28 Education for a Global Society 

29. Can Intelligence Be Taught? 

30. How to Recognize a Good School 

31. In Between The Adolescent's Struggle for 
^ Independence 

32. Effective Teaching in the Desegregated School 

33. The Art of Followership (What Happened to 
the Indians?) 

34. Leaders live with Crises 

35. Marshalling Community Leadership to Support 
the Public Schools 

36. Preparing Educational Leaders: New Challenges 
and New Perspectives 

37. General Education: The Search for a Rationale 

38. The Humane leader 

39 Parliamentary Procedure: Tool^f leadership 

40. Aphorisms on EjJucation 

41. Metrication. American Style 

42. Optional Alternative Public Schools 

43. Motivation and learning in School 
44 Informal learning 

45. learning Without a Teather 

46. Violence in the Schools: Causes and Remedies 

47. The School's Responsibility for Sex Education 

48. Three Views of Competency-Based Teacher • 
Education: I Theory 

49. Three Views of Competency Based Teacher 
Education: II University of Houston 

50. Three Views of Competency Based Teacher 
Q ducatlon: III University of Nebraska 
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■ 51. A University for the. World: The United 
Naiions Plan 

52 Otkos. the Environment and Education 

53 Transpersonal Psychology in Education * 

54. Simulation Games for the Classroom 

55. School Volunteers: Who Needs Them? 

56. Equity in School Financing: Full State Funding 
'57. Equity in School Financing:^ District Power 

Equalizing 

58. The Computer in the School 

59. The legal Rights of Students 

60 The Word Game Improving Communications 

61 Planning the Rest of Your Life 

62. The People and Their Schools: Community 
Participation 

63. The Battle of the Books: Kanawha County 

64 The Community as Textbook 

65 Students Teach Students 
66. The Pros and Cons of Ability Grouping 
67 A Conservative Alternative Schoql: The 

School in Cupertino 

68. How Much Are Our Young People Learning? The 
Story of the National Assessment 

69. Diversity in Higher Education: Reform in ^ 
the Colleges 

70. Dramatics in the Classroom: Making lessons 
Come Afive 

71. Teacher Centers and Inservice Education 

72. Alternatives to Growth: Education for a 
Stable Society 

73 Thomas Jefferson and the Education of a ) 
New Nation 

74. Three Early Champions of Education: Benjamin 
Franklin. Benjamin Rush, and Noah Webster 

75. A History of Compulsory Education Laws 

76. The American Teacher: 1776-1976 

77. The Urban School Superintendency: A Century 
and a Half of Change 

78. Private Schools: From the Puritans to the 
Present 

79. The People and Their Schools 

80. Schools of the Past: A Treasury of Photographs 

81. Sexism New Issue in American Education 

82. Computers in th|^rriculum 

83. The Legal Rights of Teachers 

84 learning in Two languages 
84S. learning in Two languages (Spanish edition) 

85 Getting It All Together: Confluent Education 
86. Silent Language in the Classroom 
87 Multiethnic Education: Practices and Promises^ 

88. How a School Board Operates 

89. What Can We Learn from the Schools of ChinaT 

90. Education in Soufli Africa 

91. What Tve learned About Values Education 
92 The Abuses of Standardized Testing 

93. The Uses of ^Standardized Testing 

94. What the People Think About Their Schools: 
Gallup's Findings 

95. Defining the Basics of American Education 
(Continued on inside back cover) 

4 0 inside back cover for* prices. 



